Background: Studies of clinical outcomes for generalist vs specialist care for diagnoses within a specialist's narrow domain have tended to favor specialty care.
sidered the impact of care management programs. Selection bias was adequately addressed in 58% of studies that favored specialty care and in 71% of studies that found no difference or favored generalist care (P =.52). Studies that favored specialty care were less likely to consider 4 key, potentially confounding physician or practice characteristics compared with studies that found no difference or favored generalist care (3% vs 15% of potential instances, respectively; P=.009).
Conclusions:
The literature regarding the influence of generalist vs specialist care on outcomes for patients with a single discrete condition suffers from important methodologic shortcomings. Further research is needed to inform health care policy as it pertains to the optimal role of generalists and specialists in the physician marketplace. Med. 2007 ;167: [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] G REAT DEBATE EXISTS REgarding the types of physicians who should provide care for patients with particular medical conditions. Generally, this debate focuses on the quality of care provided by specialists in a particular clinical area compared with generalist physicians. Much of the available literature demonstrates that specialist physicians are able to deliver care of higher quality within the narrow, specific areas of their specialty. [1] [2] [3] [4] [5] Many have relied on this literature to justify preferential resource allocation to specialists when compared with generalists.
Arch Intern
Other arguments suggest that relying solely on these types of studies may lead to flawed conclusions about the value of primary care. Some studies have demonstrated that generalists appear to provide care of equal quality to specialists, [6] [7] [8] [9] [10] and ecological studies that examine the availability and use of primary care in the community suggest that patients who live in areas with more primary care have better outcomes. [11] [12] [13] [14] [15] Certain generalists have levels of experience similar to specialists because of their training, natural inclinations, or patient population. 7, 8, 16 In most studies, however, authors combine these "generalist experts" with less experienced generalists. Furthermore, it is not possible to divorce physicians from the context in which they practice. For instance, the use of electronic medical records, availability of guidelines, or ready access to other experts for discussion and informal consultation could also influence quality of care. [17] [18] [19] There are likely important differences in the types of patients who receive care from generalists or from specialists that observational studies might not accurately capture. Patients who seek specialist care might be more inclined to take an active For editorial comment see page 8
role in their health care or adhere to lifestyle and other physician recommendations. Patients of specialist physicians tend to be younger and have fewer medical problems. 3, [20] [21] [22] In addition, generalists often care for complex patients with multiple chronic conditions, whose care requires explicit trade-offs and potential for conflict involving the use of multiple medications and treatments. 23, 24 Finally, the literature has generally not assessed aspects of care that are difficult to measure including accessibility, care coordination, and communication.
In the present study, we systematically reviewed the literature to examine the extent to which prior studies accounted for some of these potential confounders. We posed 3 specific questions: (1) To what extent do studies adjust for selection bias and the characteristics of patients who receive care from specialists and generalists? (2) How do studies adjust for measures of physician experience and/or interest? and (3) To what extent do existing studies accurately characterize physician characteristics and practice environment?
METHODS

CONCEPTUAL FRAMEWORK
As our point of departure, we adapted the framework of structure, process, and outcomes of Donabedian 25 to develop a larger framework that compares the care provided by generalists and specialists (Figure 1) . The 4 major attributes of primary care (as defined by the Institute of Medicine) including accessibility, communication, coordination, and comprehensiveness each inform process measures. 26 Studies that compare generalist with specialist care range from the microlevel (individual patient with a single discrete medical condition) to the macrolevel (comparison between countries that vary in their proportions of generalist and specialist care). Most articles have focused on the individual patient with a single discrete disease that falls within the narrow domain of the particular specialist. Few, if any, studies have evaluated the outcomes of care for patients with multiple chronic illnesses. We therefore restricted our review to studies of individual patients with single discrete conditions.
LITERATURE SEARCH AND SELECTION CRITERIA
We performed a MEDLINE search of articles published between January We performed a hand search of the bibliographies of retrieved articles and identified 45 additional articles. We reviewed indexed MeSH terms from retrieved articles and identified additional commonly occurring terms. We used these terms to perform a second search and combined each term with specialties, medical (unexploded term). These additional MeSH terms were family practice, comparative study, referral and consultation, primary health care, quality of health care, ambulatory care, practice guidelines, and evaluation studies. We updated the original search through April 1, 2005. These searches yielded an additional 1669 articles for a total of 2459 articles (Figure 2) . A search of the Cochrane Database of Systematic Reviews yielded no additional articles.
Eligible studies reported outcomes for individual patients with a single discrete medical condition. We estab- Figure 2 . Results of title and detailed search. *Reasons for exclusion sum to greater than 106 studies because we allowed more than 1 reason for exclusion per study.
lished explicit a priori exclusion criteria for eligibility for our review. We excluded studies without primary data (reviews, letters, and editorials), abstracts, pediatric studies, non-English language studies, and studies with fewer than 50 subjects in any arm owing to actuarial instability. We also excluded studies that compared generalist specialties with each other (eg, general internal medicine and family practice), studies that provided no explicit definition for outcomes, studies with no quantitative outcomes, and those that did not compare generalist vs specialty care. In addition, we excluded studies in which no accepted optimal standard of care existed for the outcome in question because it was not possible to determine if generalists or specialists provided superior care in these reports.
Paired reviewers independently reviewed the titles and abstracts of each article for potential relevance to our study questions. Based on this review, we excluded 2304 studies that either did not compare generalist vs specialty care for individual patients with single diagnoses or that obviously met at least 1 of our exclusion criteria. We used a standardized instrument to perform a detailed abstraction of each of the remaining 155 articles that form the basis of our review. Paired reviewers reviewed each article, independently abstracted data using the standardized instrument, and resolved any resulting discrepancies by consensus. Discrepancies occurred in fewer than 10% of potentially eligible articles.
We rated whether studies adequately addressed the potential bias associated with the selection of patients to generalist vs specialist care. We considered randomized controlled trials and physician surveys that tested knowledge or behaviors using case vignettes to have adequately addressed selection bias. Using a previously published definition, 27 we also judged studies to be adequate if authors used 1 of the following strategies to perform case-mix adjustment: (1) (2) comparisons applying use of propensity scores that incorporate patient age, sex, and multiple, clinically derived patient characteristics; or (3) multivariable analyses of administrative data with severity adjustment by patient age, sex, and computed severity adjustment (eg, adjusted clinical groups) or at least some measure(s) of health status or morbidity. We considered case adjustment inadequate if authors made some attempt at adjustment for patient characteristics, but these adjustments were less robust. Examples include traditional multivariable analysis using administrative data adjusted for patient age, sex, and diagnosis but with no adjustment for disease severity or comorbidity.
STATISTICAL ANALYSIS
We used the Fisher exact test to compare the proportion of studies that included each key methodologic attribute between studies that favored specialist care and those that favored generalist care or found no difference. To compare the use of key attributes, we considered 4 potential attributes per study: (1) physician volume or experience, (2) information technology support, (3) care management programs, and (4) practice size and integration into health delivery systems. We used the Fisher exact test to determine whether the proportion of attributes evaluated differed by study conclusions.
RESULTS
On detailed review of 155 potentially eligible articles, we excluded 106 that met our predefined exclusion criteria ( Figure 2 ). The most common reasons for exclusion were no accepted optimal standard of care (n=39), fewer than 50 subjects in any group (n=23), and no comparison of generalist vs specialty care (n=19). Table 1 provides the characteristics of the 49 eligible studies, which included 28 cohort studies, 19 crosssectional analyses, and 2 randomized controlled trials. Data sources included physician interviews or surveys in 19 studies, patient interviews or surveys in 9 studies, administrative data in 14 studies, and medical chart reviews in 23 studies (14 studies used more than 1 data source). Disease categories included coronary artery disease (16 studies), diabetes (7 studies), congestive heart failure (6 studies), human immunodeficiency virus (HIV) infection (5 studies), breast cancer (3 studies), hypertension (3 studies), and immunizations (2 studies). Outcomes for patients with liver disease, rheumatoid arthritis, tuberculosis, chronic obstructive pulmonary disease, depression, and Helicobacter pylori infection, and approaches to cholesterol management and smoking cessation were evaluated by 1 study each. Table 2 details the use of key methodologic strategies stratified by diagnosis category. Thirty-nine studies (80%) used multivariable analysis. Thirty-three studies (67%) met our minimum criteria for adequately addressing selection bias. Strategies to address selection bias included case-mix adjustment (20 studies), physician surveys (7 studies), and case vignettes (4 studies). Only 2 eligible studies were randomized controlled trials (1 diabetes study and 1 HIV infection study).
Among the 6 key methodologic attributes that we defined a priori, the remaining attributes were present in a smaller number of eligible studies. Eight studies (16%) included data regarding practice size and integration into health delivery systems. Only 4 studies (8%) considered volume or physician experience (eg, generalist experts) as criteria to classify physician specialty. Consideration of the impact of information technology support (3 studies) and the availability of care management programs (2 studies) were infrequent among eligible studies in our review.
We stratified eligible studies by principal conclusion to identify potential correlates between key methodologic attributes and outcomes ( Table 3) . In our analyses, we combined those studies that found no difference or favored generalist care as both outcomes demonstrate that specialist care did not achieve the expected outcome of better care within the narrow area of their specialty. Selection bias was adequately addressed in 14 (58%) of 24 studies that reported specialist outcomes to be superior to generalist outcomes and 12 (71%) of 17 studies that found no difference in outcomes or that reported generalist outcomes to be superior (P = .52). Investigators used multivariable analytic techniques in 94% of studies that found no difference or favored generalist outcomes compared with 67% of studies that favored specialist outcomes (P=.06). Key attributes were present 10 times among 68 potential instances in studies that re- Abbreviations: ACE, angiotensin-converting enzyme; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; FP, family practice; HAART, highly active antiretroviral therapy; HIV, human immunodeficiency virus; ID, infectious disease; IM, internal medicine; MI, myocardial infarction; MV, multivariate; NA, not applicable; RCT, randomized controlled trial; UV, univariate.
ported no difference in outcomes or favored generalist outcomes and only 3 times among 96 potential instances in studies that favored specialist outcomes (P = .009). Studies that favored generalist care were more likely to include more than 1 key methodologic attribute. Only 3 of 24 studies that favored specialty care adequately adjusted for case mix and considered at least 1 other key attribute compared with 3 of 4 studies that favored generalist care (P = .02). An analysis that compared the 3 groups (generalists pre- 
Abbreviations: COPD, chronic obstructive pulmonary syndrome; HIV, human immunodeficiency virus; IT, information technology; RCT, randomized controlled trial. *Data are given as number of studies. ferred, specialists preferred, and no difference) separately for each of the aforementioned comparisons produced similar results for each of these comparisons. Using the assumption that randomized controlled trials, case vignettes, and physician survey most effectively address issues of selection bias, 7 (53%) of 13 of such studies favored specialist care. Of the 20 studies that used adequate casemix adjustment, 7 (35%) favored specialty care, whereas 10 (63%) of 16 studies that did not consider selection bias favored specialty care (P=.18).
COMMENT
When considering studies comparing generalist and specialist care for single discrete conditions, 24 of 49 studies suggest better outcomes with specialists and only 4 studies suggest that generalist care is superior. This may seem to be an unsurprising result to many. Over the past 100 years, the US health care system has evolved to a heavy reliance on care by specialist physicians. [72] [73] [74] [75] [76] The American public places a high value on specialty certification, 77, 78 and US physician reimbursement policies more heavily compensate specialists than generalists, relative to the differentials in other countries. 74 Only 10% of US medical students perceive that "specialists are less important than primary care physicians," and not surprisingly, less than 20% of graduating students plan careers in a generalist specialty. 79 Over the past 25 years, a line of ecological research has come to a very different conclusion regarding the value of generalist vs specialist care. For example, in 1993, Welch and colleagues 80 reported marked variations across metropolitan service areas in the cost of physicians' services to Medicare beneficiaries, with lower costs in metropolitan service areas that contained a high proportion of primary care practitioners. Recently, Starfield et al 11(pW5-97) concluded that "analyses at the county level show lower mortality rates where there are more primary care physicians, but this is not the case for specialist supply." Indeed, in an exhaustive review of more than 100 such ecological studies of the relative benefits of generalist vs specialist care, Starfield et al 12(p457) recently concluded that the " . . . evidence shows that primary care helps prevent illness and death . . . " and " . . . that primary care (in contrast to specialty care) is associated with a more equitable distribution of health in populations."
How can different types of research come to such starkly different results regarding the value of generalist vs specialist care? We suggest that the confusion derives in part from an overly simplistic model for the role of specialty training in patient care. We found that only 14 of the 24 studies favoring specialist care adequately considered case-mix adjustment for possible patient selection bias. Furthermore, only 3 studies considered the potential effects of the practice environment as a potential confounding factor, and none of these studies considered the volume of cases or other measures of practice experience as a measure of specialized expertise.
The failure to consider the potential influence of the physician's practice environment is a particularly interesting oversight. Numerous studies have demonstrated the effects of guidelines, care pathways, disease management, feedback, information technology, incentive plans, and corporate culture on physician care. [81] [82] [83] [84] [85] [86] [87] [88] [89] Scholars of primary care have emphasized the distinct primary care role (eg, continuous, coordinated, and comprehensive) 26 and have argued that it is the fulfillment of this role (rather than the certification process of the physician) that is important to care. 75, [90] [91] [92] Finally, the limited time and resources available to most US primary care physicians poses difficulties for the provision of excellent, comprehensive services. [93] [94] [95] [96] Thus, it might seem obvious that a simple comparison of physician care by training and background would prove uninformative unless differences in practice environment and patient characteristics were taken into account. The seemingly substantive evidence favoring specialized care of discrete conditions becomes far less compelling when these important methodological issues are considered. In our review, while the total number of eligible studies was small, studies that favored generalist care were more likely to consider practice characteristics than were those that favored specialty care.
The dearth of studies comparing generalist vs specialist care of patients with multiple chronic conditions, a traditional strength of generalism, is another important omission in the literature. More than 80% of Medicare beneficiaries older than 65 years have at least 1 chronic condition, 23 but even more important, many have multiple chronic illnesses. Furthermore, patients with multiple chronic conditions account for most Medicare spending; 95% of Medicare expenditures are for patients with 2 or more chronic conditions. 23 Unfortunately, in a specialty-oriented health care system, coordination of care for these multiple conditions can be a significant problem. Almost 70% of respondents to a recent survey reported that coordination among the different health professionals that they saw was a problem, 97 and US patients with chronic illness report more frequent care coordination problems than do similar patients in Australia, Canada, Germany, or the United Kingdom. 98 While many studies have demonstrated the benefits of various administrative approaches to enhancing chronic illness care, 99 the benefits to chronic illness care of the certification pathway of the physician remain unclear. We suggest that further research enables comparison of generalists and specialists in health care systems that provide care for patients with complex diagnoses who require extensive coordination.
Of course, there are numerous limitations to a systematic review conducted on a complex topic such as this. First, we excluded 39 studies that reported differing rates of services or costs but did not offer any explicit optimal standard of care. Second, we identified but excluded a small number of studies that compared patient satisfaction with generalists vs specialists for patients with various conditions (instead of patients with single discrete conditions). Third, the literature on this subject is extensive, and it is possible that a different initial search strategy would have provided additional studies to evaluate. Nonetheless, we conducted a careful hand search of the bibliographies of identified articles and an expanded MEDLINE search using additional commonly occurring MeSH terms; thus, we believe our search strategy was suitably exhaustive. In addition, we were not blinded to the results of the studies that we abstracted, and all reviewers were generalists. Finally, the limited literature that addresses the care of patients with multiple chronic medical conditions, traditionally the strength and domain of generalists, would likely produce very different results.
In conclusion, in this systematic review, we found that almost half of the studies comparing generalist and specialist care suggest better outcomes for specialists treating patients with a single discrete condition. However, many studies suffered from inadequate case-mix adjustment and failure to address the characteristics of the physicians' practice setting. Studies that favored specialty care were less likely to consider physician volume or experience, information technology support, care management programs, and integration into health delivery systems than studies that showed no difference or favored generalists. While the many benefits of highly specialized services are indisputable, well-supported generalist practice remains a critical element of the health care system, not just for acute illness care but also for the management of the many patients with chronic illness. Further research is urgently needed to inform the emerging policy debate around the proper role and nurturance of generalist physicians in the United States. Role of the Sponsor: The funding source (SGIM) approved an outline of the proposed study design but had no role in the conduct of the study. The funding source had no role in the collection, management, analysis, or interpretation of the data; in the preparation, review, or approval of the manuscript; or in the decision to submit the manuscript. Disclaimer: The views expressed are solely those of the authors and do not necessarily represent the views of the Agency for Healthcare Research and Quality or the US Department of Health and Human Services.
